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Abstract of JP2001 043973 

PROBLEM TO BE SOLVED: To realize a long 
life while keeping the emission of high 
brightness and high reproducibility by including 
an organic metallic complex compound having 
a predetermined structure in an organic charge 
injection layer from at least an organic 
luminescent layer and the organic electron 
injection layer formed between an anode and a 
cathode. SOLUTION: This organic 
luminescent element has at least an organic 
luminescent layer, and an organic electron 
injection layer including an organic metallic 
complex compound preferably represented by 
the formula and having an alkaline metal or 
alkaline earth metal on a center, between an 
anode and a cathode. In the formula, R1-R1 1 
are each hydrogen atom 1 -6C alkyl group, 
halogen, 6-1 8C aryl group or the like; and M is 
an alkaline metal or alkaline earth metal. As 
the organic electron injection layer is 
composed of the organic compound, a 
bonding face with the organic luminescent 
layer important for the injection of the electron 
is formed by the organic/organic bond, which 
improves the compatibility and further 
improves the electron injecting characteristic 
and the stability. As a result, the light emitting 
efficiency, and particularly the life 
characteristic can be improved. 
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M. :7 X /*1i-\/>9 <fc^ofcfesit£ K--/Ltfei 
1^. h 'J 7x^75 >(CJU^U->^ K — ybfc 

[0 0 7 2] ±Jfi©*-;U*3&Ji. m^i^e. 

(lb) sfti^fflvis^ifct^s. mmmifitii-vfc 30 

[0 0 7 3] 4CIS«©«^K*V» 

[0 0 7 4] — #Jl/7^ U >*<t^*tt*-;pa 
A«5|SfiLT*i£T?$)0> 09*.fcfl$HJffl6 3 -2 6 4 6 
9 2^il:fe^T, *-JPftA»*If)ct5Wi:L 40 

[0 0 7 5] a^sWttWbfclS*. Mb 

7) 

[0 0 7 6] 
Mb 7] 



50 
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R2 R4 

Rio Ra 

[0 0 7 7] <&-3v>te Mb8) 
[0 0 7 8] 
Mb 8] 

R 2 R 3 R* 

r i vV c ^A- R5 

Rio Ra Ra 



[0 0 7 9] K*$n*ffr&«tt. mTaA^<hLTcO 

*;u^^A<o^^rti^^»^L^o ceoPSK U^^A, 

^MJ^A, #U£A* -fe>"?A^Hffi<7M t>©i^ 
tt2ffl(0-f ^>*^ST, V^*v"i7A, tfJUsOAig 

2tf *>0*^I4 1 t>*!»ST*<&. 

C-l y'Jf^A7^Dy7Z> 

C - 2 yVf^f ^7A7^Dy7-> 

C - 3 y^yW7^oy7-> 

C - 4 7^y>>A7^Dy7-> 

C - 5 y'J^A^^f U > 

C - 6 Wr4 V^JVyj U > 

c - 7 i^^>^A#;u:yv U > 

C - 8 >?ir->^A^;i/^>r U > 

C - 9 5, 1 0, 1 5, 2 0 -rh77i-JH2 

1H, 2 3H-#Jl/7^y T A 

C-10 5, 10, 15, 2 0 -rh7 (4-hf'Jy 

JW -2 1H, 2 3H-#;U^^> *;i/->^A 

py7->ft^»$>l)^W^7^ U ><t&ft^t'i>4 

»4*«-e»o, *mn<D at 7) Mts) cdj: 



( 9 ) 
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[0 0 8 0] JfcKm^fiflAfcfcO^TBWr*. St 

Sfb-&4&£J£fi£L.^t"<AK^i LTL i , Be, Mg, 
B, Zn, Al*»#tf6ns. 0U>U4\ atttMb^fcTtt 
LiH, BeH2*lKSt5. S&TJWHKA 1 »tt 

at 9) 

[0 0 8 1] 
MIS 9] 

R3 Ri Rs 

M M 20 
/ \ / \ 
R* R2 Re 

[0 0 8 2] QJ:3k:3>f'fr2*?tt£&Bjft-t-«;i& 

**t»SL<, 30 
P-l 4. 4, 8, 8-rh7+X ( 1 H— 

i — r;u) tf7-tf#-;u 

P-2 4, 4, 8, S-^h^X^l/fcf^+ftf— ;P 
P-3 1. 3, 5, 7 -T-h5*^tf5lf#— 
P-4 fcf^lftf— )V 

o. jpjRfl;fttprtB'?&<&. for. z.tizMt&m&m 

[0 0 8 3] *58iOt«t?iiAIttt«ft^iiT* 40 
£©T, *P©aA»::*»&«£if!*«#«/*r««*T? 

[0 0 8 4] dn<=.©BIJPte0. l~5nm#$f£L 

[0 0 8 5] fitfiiAIIi. RS&ffWI&OJMa 50 
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fig. H4©SH-AS!4:l»«n**-;Hia)B/'*«» 
7tP©«g«$fiJc, H5<DSH-Blltllftfn**«583t 

[0 0 8 6] 1 5 ~ 2 3 fcE*©IS9ifcJ3»r» 

t, -troRajaa^ttAfls^tts^ramc^tjcitK* 

afl:-&**a*»sL<, -tow^aAWttR^ftjettfc 
ov»Ttt±ie©aD-e**. — «icit«4&h:*— jma* 

[0087] nTiZAfc&vo&'StsmmmomrfLti, 

8©SH-AiTBt«MI4'f:, 09©SH-B^ 

1~9 9. 9%©i6Siefflf'*5(/iT, Ji^fltKBi— 

[0 0 8 8] *Sft*JS2 4~3 2 fCE«©^^tC*5U 
T, *©»ffltt*^ffiAfb£ttS*«JB<Ott«fl!U::fftr 

AWttRtfSfcttfc^Ttt-kifiCDa 0 TabS. 

[0 0 8 9] « : FftAte£fc£^tr#«JB©<&JS£l, 
T, 07 ©J£S«tJ£fc43V>TttW«S87£B©l£&W;:-& 

<. H8©SH-AaTtt*«563tJi©ttafl8C. 0 9 
©SH-BliTtett^lftaiJIWl&ffifflJfc, 01O©DH 

AflS^«»4. ±E»©»«ffl2/3ag*T?©«eHl*JK: 
0. 1-99. 9 %<Dm&ffi.miZ&^T. t$— tcSHfcb 

[0090] &si*. *f&wv>mmQ=?&xm*mm? 



17 

#J*J3f. A 1 , Ag, I n, B i^O^ 

<«lLTfc<k<. 10~1 0 0 0nm*WSlK £ 
[0 0 9 1] *^W*«4 1-4 4(CtB«W%B^(c*5^ 

t?*$«^aAjf £«ji-f *ia£*rrs cttso. 

±m&m * fc e en 6 m^a a«s * fc 

a a® £ran-r * it fc^^ -s t> ©t $.n«<fc 

v>. *t8m^aABtt#«58^S^t-©*ttlStig«. 
[0 0 9 2] #KttlfcJ« 4 5-4 8 KEtt©$B9iK:*H 

[0093] ^nf,oiiii SE*ffii^nttfc7;i/ 
k«««t < « » e t? * * fc «e> . is ©«* 

t£fa±£;!fcg$9£&#T#5t>©T;g>-5 <> 

[0 0 9 4] *CA#«a*KW=aSt5^TS5CI8IH 
KKWf -5. 

[0 0 9 5] 1 ) tJ?»J tf=;fcfrW/— 2 

- (4-t7i^UW —5- (4-t-7W7ir 
;U) — 1, 3, 4 -^-^-thv'T 1 /— tf— fe^^ 

V'J>6*1 0 0 : 4 0 : 0. 2 ©f!|-&T h JUX> : T 
HF= 1 : l«-&jgf9|if Kjg»bfc»«t*, ITO« 
KUfc;tf5*a«±K;*K*--Trfc#U IflOOn 
m©*r$SfS}£JI£JE5fi!cL£:. d©±(Cv"J5 : -'i7A7^D 
•>7Z> (C- 1) £0. 5, 1, 2nmi31g©i 
JPfre»&&#«8^aAB£^J&L. S&KA 1 
Zfem* 1 0 0 nmMtLfc. aBUPCWram^&AB 

t^^5. Ufn^l 0VT?^5 0 0 cd/m'T$.f). 
58ft«)^tt2. 8cd/Ai, tfSotOftwKJEia:* 
3fc##&nfc. me.©*f€:|fl»»«3 0 0 c d/m 

**J3 0 0U#pBlT"&ofco 

[0 0 9 6] (^Bg^J 2 ) I TO&f&mVtctf5>7,m& 
±\Z. N, N' -/7irihN, N' -fcfX (3-* 
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f*7ir;H —1. 1' - b'7i^-4, 4' -i? 
7S>A^«;5 5 0 n m©©lJP©*-;Mi2lg£JgB£ 
U MUTti^IiUT, MJX (8- + /U/7 
h) 7MZ9A£5 0nmIfLt. §l*ltt*, v'J 
f7A7^ay7-> (C-l) $0. 5, 1, 2 nm 

\ZA 1 frZteZt&MZ 1 0 0 nmMf&Vrc. #KiP©* 

L-Ti¥«bfei:C:^. ^tnt5VTl!l5 0 0 cd/m 

io '-zfefeo. ^^^«4. 3cd/At, f£<=>-o€r©& 

0 c d/m«T'^«Sita^fl'tt^S'fT-pfei:C:5. » 

5 0 o«rMT?*ofc. 

[0 0 9 7] (5«&{BJ3) I TO$Ml^5XSi 
±tC. N, N ' -t:X (4 '-77i-;i'7S;-4- 
t'7irUJW — N, N' -y7ir;K>yv>t2 
w t % ©;U^" l/>A>^&55 0n m©^iP©^r«^7tB 

^-8-*7'J/7h) 7JR^>?A*5 0nmlfL 
20 fc. yUf7A7?a-/7^> (C-l) £ 

0. 5, 1, 2nmi31I(Di)l*^^5fiifa 
AI^ML, RSHCA 1 fr&ftSRSS lOOnmf 
fiKbfco §Mi?©W^«^aAB<£^B)cLfcW«^7t^ 

T*S5 0 0 c d/m* fgftgWfctS. 5cd/ 

t^5!0»S3 0 0 c d/m'TglfilS^ffM 
SfT ofc-h^. W«¥«Itt81 0 0 0 ORrWTS-3 

30 [0 0 9 8] (jH2fE0iJ4) I TO*fig«bfc^5XSS 
±1C, N, N' -/7ir*-N, N' -k'X (3-* 
Wi^JW -1, 1' - t"7irjl — 4, 4' -v 
7S>*^&5 5 0 nm©If©*-;i.iII5fS 
U iWtiMitlT, MJX (8-*yU77 
h) 7;Rn?AtO. 5wt%«^'JK>^20 
nmSSslfU ^ViTm^jMBtLThUX (8-3V 
U/^h) yjl-i-vAJSOnmltW;. 

y'U?9A73'0->7Z> (C-l) £0. 5, 

1. 2 nmt 3a»©KV*>&&S4Ptttt : raAJi&& 
40 j£U g^ICA 1 *>Sft-5ISMiS: 1 0 0 nm^fifcLfc. 

5 0 0 c d/m'T&D. fgftSWS 1 0 c d/At, 

fi)WK3 0 0 c d/m , TJ£*ttiittjftfl'ttlft*fT-3 

[0 0 9 9] 5 ) HSS#J 2 OtiffaAi© 

^fifcfC&t^T, y | Jf l 7A7?n->7-> (C-l) © 
«^0fC, -7Vt^ r?A7^D->7-> (C-2) . V 
50 y^v'^A^iJ'nxT— > (C-4) , 



( 11 ) 
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)V74 U > (C- 7) . 5. 10. 15, 20-rb5 

7iZJP-^7^> 7^->W (C-9) . 5, 

10. 15, 2 0-rh7 

> *;P->>j7A (C-10) , 4, 4. 8. 

*X ( 1 H — )V — \ )V) fcf^lftf— )l (P 

-l). i, 3. 5. 7 — r h7*^;nf7-tf#— ;u 

(P-3) *ffl^fc£iintt*lft«fd2tnatKLT**58 



20 



K. IMBJfft 3 0 0 c d/m' T?JS«»E»«j6fl"Kl*L 
fcB$©«g£¥M»l£ (*2) KSf. 
[0 10 0] 

[«1] 
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41 
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C-10 


3.7 
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4.5 
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4.4 


4.5 


43 


P-2 
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mmmts 
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500 


500 
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C-2 


460 


440 


460 


C-4 


420 


400 


420 


C-7 


480 


470 


470 
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490 
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C-10 


520 


500 


530 
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550 
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[0102] tk^jcoL ifrzuznttxnm&M&L 

-5. 40 

[0103] (xim 6 ) # u 2 

- (4 -iiy x.-'J )l) —5- (4-t-^W7i- 

;u> — 1. 3, 4-my7 , /-*tu- tf— a** 

VU>6t4. 4. 8, 8-rh7*X ClH— tf^V 

— ;u— 1 — r;p) t^iftf— )V (p - 1) iioo : 4 

0:0. 2:1 0 CDfiJ^T h )VX.> : THF= 1 : 1 jg 

&mi&+\z»mvit»m&. i TOMLfc^^xs 

«±(CXtr-^— TJMfU If lOOnmOftl^I 
£fl£/&L7c. ^©±CA 1 A^/J:5lili£ 1 0 0 nml 



EPoILTWffiLfcid^, 8 VTii$5 0 0 c d/m'T 
»0. ^7t^^«3. 2cd/At, #j£fc$83ta*fi& 
fOJQJVK3 0 0 c d/irfT3t««BW(Wt 

[0 10 4] (KMSM7) ITOMLfc^7XM 
±C N. N ' -y7xz;l/-N, N ' - (3-* 
?^7xnjP) —1, 1' -t*7irJH4, 4' -v 

7$>d>e.a5 5 o nmomm^—jummmtm^. 

h) JJPSZ'JA^SOnmlftSB. 10wt%© 
4, 4. 8, 8-fh7*X ( 1 H—\f.y"J—)V— 1 - 

t^iftf-ju (p-i) z&mmvfc. mmzA 

1 *^e^«>BE«g* 1 0 0 nmJgfiEbfe. £<£>J;-5 KLT 
5VTfi5 00 cd/m'^l3. MWi4. 

5cd/At, &&tmx&& ent. *^?Dfflws3 
o o c d/m'-effimaEaajSCTKBues^fctJi*. 
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[0 10 5] mm&l8) I TOMLfc^5XaS 
±K, N, N ' - f X (4 '-y7i^7S/-4 - 
t'7iZiJJH — N, N ' -77i^K>yy>t2 
w t %<D)VzrV>frz>tz2> 5 0 nmCOKJPO^^TtS 

;U- 8 ] J J 5 h) 7;U = -7A£ 5 0 nmllt 
1 0wt%©4, 4, 8, 8-Th7*X (1H 

— tr^i/— >v— i f^-tftf-ju (p-d 

g&CA 1 ^£&3|5m£ 1 0 0 nm^J&L 

LTHMffiLfctC^, 4 VT*<}5 5 0 c d/m'Tifc 
0, %^^«8. 6cd/Ai, ^/^^^«^n 
fc. *fc*D»5»« 3 0 0 c d/m« T^ttoS^^iTK 
^^ffofetc^., W«¥M«8«iS^i 2 0 0 OftfflXfo 
o it. 

[0 10 6] I TO$MLfc^7XM 

±tC, N, N ' -y7i-il'-N, N ' - b"7 (3-* 
fJP7i^) —1, 1' -f7i^-4, 4 ' -7 
7 5 >fr 5 0 nmC9J8UP©*— ;Hii£JI£^fiS 

u m^xmm^mtvxh^T, (8-^/u/^ 

F) J^S-^AiO. 5w t %<D3-r>7 ij F>£ 2 0 
nmlfL, M^T^fii&JitLTh'JX (8- + / 
U J =r h) 7JUSn7A£3 0 nmlftl)^ 1 Ow 
t%©4, 4, 8, 8--rb5*X ( 1 H— f5 V 7-JP 
f^+ftf-^ (P-l) Sr^^bfe. « 
iCA 1 ^<=>&5[g;S£ 1 0 0 nm^fiKLfc. COi^ 

4. 5 VTi&5 2 0 c d/m'T&D, fgTfcx!) 

*«9. 8 c d/AZ&fetmft&ftztift. s/tajjw 

?fg£3 0 0 c d/m , -T?£**attj6CTttl*£fT-Dfc£ 
d^. »gE¥MJ8tel£)7 0 0KPIHTT?*-3fc. 

[0107] (uss^ji o) $zmm 7 <Dmm$£ytm<DK 

l&fC&^T, 4, 4, 8, 8-7h^+X (1H— f^ 

7-;u-i — f^tftf-.^ <p-i) ©ftbo 

yUf7A7^P/7z> (C-l) . yyf^f 
A7i-Dy7Z> (C-2) . 7ny7A7^ny7 
r:> (C-4) > 7#7 77A#;P7^ U 7 (C- 
7) , 5, 10, 15, 2 0-71-771-^-^7 
-<y Y^yvA (C-9) , 5, 10, 15, 20 
-y-Vz> (4-tfU 7;U) —$.)V7J> ts)\>=/^]± 
(C-10) . 1, 3, 5, 7 tT-lVldv+f-fc 

-)i (p-3) ^m^tzi>Mtmmm7 tmm\zuxm 
Mftftm?*n?Mvrz. z\nt><z>m?\zw.mmi£*:W*i 
vxm-mv. stymm* <*i) tc, w«3ooc 

(m2) \ZTB-t. 

[0 10 8] (SISS«ajll) I TO^S)oSILfetf7XS 
«±fC. N, N ' -77i^-N, N' -fX (3- 
/f;i/7iZJl/) —1, 1' -k'7i^-4, 4' - 
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77 nyfrzuzmmf&xmz 1 o o nmitts^, 

7 0 nm3S«Li!£fc^£<hd3Ttf5-tf#-;U (P 
-4) £ 1 0 w t %^tS^oizm\tLt^tt>. 3 0nmC0 

mm\zt>fz-DX#:Mmzfi -?tz. z.<d±\za i 

liflOOnmMLfc. Z.<D&o\ZVXntz^m : % 

^=f-\zm.m.m&^^i\^xmm\^tztz\^,, iovt 

^ 4 5 0 c d /m' T*ab 0 . SSft^Wi 1 . 5cd/A 
£S&5£ft/&*# *fcl8«»S3 0 0cd/ 

m'x'fenffimM&tTnmzft-otztzz. m&^um 
io «^2 o omr$x $>-?fz. 

[0 10 9] (*ig^J12) I TO£f£lg|L*:#5XS 
«±tC. N, N ' -y7ir.JHN, N ' -f X (3- 
^^;i/XxnjU) —1, 1' - fXx-;i— 4, 4' - 
y*7 5>A^? k j:5 5 0 nm©lf ©^-AiliSM 
U t^Tti^ItLT. HJX (8- + /';/ 7 

h) 7;i'5-'7AS5 0nmItt^ < Sf2 5nm 
^«FUi^fcofct^5-Cfc;7+)-'^-;l' (P-4) *10 
w t %Sti£o\zm&Lt&£>. 2 5nm©I^S(;bfc7 
T*^«f*ff ofc. S^fXA 1 frZtzZfeM* 1 0 0 n 

20 m^BgLfc. z\<D^o\zvx%tzmm%%^\zum.m 

ff*EP^ILTi¥«bfetC15, 5VTf<)4 5 0 cd/m 
'"C^O, ^^*«4. 3 c d/Ai, 

mtifz. &tzmmmm3 o o c d/m'xfenm.i&iift 
.^fru^n-otz^z:^. Mm*UM\ms o ommx 

$>~otz„ 

[0 110] (2lSS0iJ13) ITOMIlfc^7XS 
tfi.±\Z. N, N' -tfX (4 '-y7i-^757-4 
-f7x~>j;i/) — N, N' -y7i"M>yy>i 
2 w t %©^7"l/>*^)i5 5 0 nmCOBUPWWfllfgTE 
30 H£^f&U ^ViTS^m^tbT. HJX (4-* 
f^-8-*/'J/7h) 7M-7Af 50nm^f 
Sf 4 0 nmI«LHb^fciC5T*t:7f * 
-;p (p-4) £ i o w t %-^ts^vizmiil'ihtb. i 

0 nm<DKPlC^fcoT*^»^ff ofc„ g&KA 1 

1 0 0 nmJg/SbTto C(£> J; -5 C UTffe 
WWaHteSjmcttaMftE* EP pI L XWffi L fc i: C 3 . 
4. 5 VT*tJ5 5 0 c d/m' TrfeO. Slft^te 8 . 
6cd/Ai, Sfejettffi«3>t#6nfc. *fca«8»S3 

ooc d/m'xfen&Lmmiimmm&ffvitiiz.z, 

40 1 0 5 0 0WHBT7*-3fc. 

[0 111] ($kMmi4) ITOMU;^7X« 
S±(C N, N ' -y7iZJ|/-N, N ' - f X (3- 
*3-)\>y 3L—)l) —I, 1' -t'7xr;ir- 4, 4' - 
-77 = >fr*>ts.Z> 5 0 n m(Df&f¥<D'fc—)\'WlMM : £:W0%. 

m^xmm^mtvx. hux (8-+yu/7 

h) 7 Jl 5. 2± £. 0 . 5wt%0+ti'Ut : >S2O 
nmllL, ^^T@^itSiLThUX (8-*y 
U/T'h) 7;i-SX'7A^3 0nmitt5B, *"T2 
OnmltLMbofctC^Te^lf*-* (P-4) 
50 £ 1 0 w t %Sts£o\zm& L.$6<6. 1 0nm©Kf l: 
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o o nm^^Lfc. ccd^p \z vxm rzmm%ytm=?\z 
m.mms.^w^vxmmLtztz.^>, 5. ovx-mso 

0 c d/m' T&D, f^^tel 0 c d/At, £5£ 

^^^tt^n/t. $.rzwmm&3 0 0 c d/m'x-^ 

OBtflflT&oifc. 

[0112] (*ss«sj 1 5 ) ^mm 1 2 ©*r«ifgftjicD 

JgE£I-*5t,iT. t^tf*-^ (P-4) <DRt>0\Z. V 
Uf?A7^D->7-> (C-l) , yVf-f?A7^ 
n->7~> (C-2) . V^^->-i7A7^D->T^> 
(C-4) . $?7p^ ->^A#;P7-C U > (C-7) , 
5. 10, 15, 2 0 -T- h77i^- -#)Vy J > 
7n->9A (C-9) , 5, 10, 15, 20-fh 

5 (4-tru^i/) — tf^-o #ju->?a (c-i 

0) . 4, 4, 8, (1H— tf5"/— 
— 1 — fJW bf^1f^-;U (P-l) 1, 3, 5, 7- 

^h5^^;nf 5tf^-ju (p-3) sffl^fc^tt* 

1 ) fc. «)JWi0E 3 0 0 c d/m* TfitttftSfKAfTtt 

^Lfcf^cr)»«¥M»i^ («2) tc^-r. 

[0 113] 

»ttc«nfc «tio) 

[0 114] 

[<t 1 0 ] 

R2 R4 




J— N N— * 

Ri 1 "^v^^n^N^" 7 

R10 Re 

[0 1 15] *fc»± (flsl 1) 
[0 116] 
lit 1 1 ] 

Rs R 3 R4 
J— N N— f 

Rll -^s/^ c <^\^*-R7 

Rto R9 Ra 
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[0 117] Sfcte (fcl2) 
[0 118] 
[fc 1 2 ] 

R 3 



Rs 



Ri 

\ / \ / 

M M 
/ \ / \ 
R4 R2 Rs 

[0119] frt>t£z>mmm?&Amzm»z>z.t\zji 
f)$>& u \tn? m Aits®} zmmmztz a mmm <nmm 

<£r^L*^«^oaA#ttt-«nfc 10) £fcte 
({fcl 1) S&tt (flSl 2) *^^;5fiifaAI£ 

«»o»afliK$'(r*-e-*ist:«fc»). bus 
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